plan and perform dissection. Plastic surgery used VSP to select tissue expanders and design templates for incisions and osteotomies. 3D printed models offered intraoperative reference to safely separate the brain and its vasculature. 3D printed jigs and guides were fit on the calvarium to guide osteotomies for cranial vault reconstruction, and onto the scalp to guide soft tissue reconstruction.
PURPOSE:
Despite the wide range of cleft lip morphology, consistent scales to categorize pre-operative severity do not exist. Machine learning has been used to increase accuracy and efficiency in detection and rating of multiple conditions, yet it has not been applied to cleft disease. We test a machine learning approach to automatically detect and measure facial landmarks and assign severity grades using pre-operative photographs.
METHODS:
Pre-operative images were collected from 800 unilateral cleft lip patients, manually annotated for cleft-specific landmarks and rated using a previously validated severity scale by eight expert reviewers. Five convolutional neural network (CNN) models were trained for landmark detection and severity grade assignment. Mean squared error (MSE) loss and Pearson correlation coefficient for cleft-width-ratio (CWR), nostril-width-ratio (NWR) and severity grade assignment were calculated.
RESULTS:
All five CNN models performed well in landmark detection and severity grade assignment with the largest and most complex model, ResNet, performing best (MSE = 24.41, CWR correlation = 0.943, NWR correlation = 0.879, severity correlation = 0.892). The mobile-device compatible network, MobileNet also showed a high degree of accuracy (MSE = 36.66, CWR correlation = 0.901, NWR correlation = 0.705, severity correlation = 0.860).
CONCLUSION:
Machine learning models demonstrate the ability to accurately measure facial features and assign severity grades according to validated scales. Such models hold promise for the creation of a simple, automated approach to classifying cleft lip morphology. Further potential exists for a mobile-phone based application to provide real-time feedback to improve clinical decision making and patient counseling.
unilateral cleft lip (UCL) repair. Performance on the following tasks before (pre-intervention) and after (post-intervention) studying were evaluated: knowledge of surgical steps, lip markings on a three-dimensional (3D) stone model, and lip repair using a hands-on/high-fidelity 3D haptic model. Participant procedural confidence and satisfaction with each educational tool were also evaluated. Two expert reviewers blindly graded markings and surgical performance. Intra-class correlation coefficients (ICC) were calculated. Wilcoxon signed-rank and Mann-Whitney U tests were used.
RESULTS:
Interrater reliability was strong for preintervention and post-intervention grading of markings (ICC=0.97; p<0.001 and ICC=0.96; p<0.001) and surgical performance (ICC=0.76; p=0.01 and ICC=0.85; p=0.001). Compared to pre-intervention, post-intervention marking performance (8.0 ± 2.5 vs. 2.9 ± 3.1; p=0.03), procedural confidence (24.0 ± 7.0 vs. 14.7 ± 2.3; p=0.03), knowledge (40.3 ± 4.4 vs. 33.5 ± 3.7; p=0.03), and performance (20.3 ± 3.6 vs. 15.3 ± 3.1; p=0.04) significantly improved in the digital simulation group, but not in the textbook group. All participants were more satisfied with the digital simulator as an educational tool (27.7 ± 2.5 vs. 14.4 ± 4.4; p<0.001).
CONCLUSIONS:
We present level I evidence suggesting that digital cognitive simulators lead to significant improvement in cleft surgery markings, as well as procedural confidence, knowledge and performance. PURPOSE: Radiotherapy (RT) is an effective adjunctive treatment of cancer; it can reduce tumor size and decrease local cancer recurrence. A significant adverse effect of RT, however, is the fibrosis incurred in the soft tissue surrounding the tumor. RT activates a number of fibrotic pathways which cause continued and substantial dermal induration with increasing time since exposure. Radiation-induced soft tissue fibrosis can alter cosmesis and result in functional impairments, such as impaired swallowing and limb contracture. Fat grafting is a minimally-invasive surgical technique gaining popularity for its ability prevent or reverse the radiation-induced soft tissue fibrosis. We developed a mouse model of radiation-induced hind limb contracture and explored the effects of fat-grafting in this context.
METHODS:
We used Prrx1Cre;R26mTmG mice, in whom a fibrogenic subpopulation of fibroblasts in ventral skin (PRRX-1+) are labelled by embryonic expression Cre, to explore the effects of radiation subpopulations of fibrogenic fibroblasts. The hind limbs of PRRX-1 mice were irradiated with 30 Gy fractionated in 5 Gy doses every two days for a total of 12 days. Significant limb contracture developed during the one-month recovery period. At this point, the mice were sacrificed, and hind limbs were processed for histology. Next, the hind limbs of CD-1 nude mice were irradiated with the same regimen, to explore the therapeutic effects of fat graft grafting. At five-weeks post irradiation, 200ul of human lipoaspirate fat or lipoaspirate enriched with adipose-derived stromal cells (ASCs, 10,000 cells/200ul) was injected into the subcutaneous space of the irradiated hind limbs. Control mice were injected with saline or received sham surgery with no injection. Limb extensibility was measured every two weeks for a total of 12-weeks, at which point mice were sacrificed for hind limb skin mechanical strength testing (MST) and histologic analysis.
RESULTS:
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